Abstract: To investigate the clinical features of Rhupus syndrome, we retrospectively reviewed the medical records of 56 patients with Rhupus who were hospitalized at the
INTRODUCTION

I
n 1971, Peter Schur 1 coined the term "rhupus" to describe patients who satisfy the criteria for both systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA). However, this definition did not establish whether this coexistence is a distinct clinical entity or is only the coincident presence of both conditions in the same patient. Rhupus syndrome is a rare condition and compared with SLE has minor visceral organ involvement. 2 With increased numbers of emerging Rhupus syndrome case reports, to date, the cumulative number of globally reported Rhupus cases is about 140. 3 To improve the understanding of this rare disorder, we analyzed data from 56 patients hospitalized with Rhupus syndrome in our center to investigate the clinical features of Rhupus syndrome, and compared them with 160 randomly selected SLE patients without RA hospitalized for the same period. To our knowledge, this is the largest Rhupus syndrome patient cohort in the literature.
PATIENTS AND METHOD Patients
We retrospectively reviewed the clinical charts of 4301 patients who were diagnosed with SLE and admitted to the Peking Union Medical College Hospital (PUMCH), Beijing, China, between January 2000 and March 2013. Of these 4301 patients, 56 were diagnosed with SLE having RA (Rhupus syndrome group) over the study period. As a control group, we randomly selected 160 SLE patients without RA who were hospitalized in our center for the same period. PUMCH is a university-based hospital and the referral center of complicated patients nationwide. The diagnosis of SLE was based on the SLE classification criteria revised by the American College of Rheumatology in 1997. 4 The diagnosis of RA was based on the RA classification criteria revised by the American Rheumatism Association in 1987. 5 The disease activity of SLE was evaluated with the systemic lupus erythematosus disease activity index (SLEDAI). 6 The local institutional review board approved the study. Because the study was based on a review of medical records that had been obtained for clinical purposes, the requirement for written informed consent was waived.
Methods
Medical records were retrospectively reviewed and the collected clinical data included demographic data, disease duration, disease signs and symptoms, joint involvement, visceral organ disorders, laboratory and imaging findings, SLEDAI, and treatments.
Statistical Analysis
Statistical analysis was carried out using SPSS 16.0 for Microsoft Windows. Numerical and categorical data were expressed as mean AE standard deviation (range) and percentage, respectively. Means were compared between the Rhupus group and the control group using the Mann-Whitney U test. Comparisons of various categorical clinical manifestations between the two groups were performed with Pearson's chisquare or Fisher's exact test (when expected frequencies were <5). All probabilities were two-sided, with P values <0.05 considered statistically significant.
RESULTS
Demographic Features
Fifty-six patients (9 male and 47 female) were diagnosed with Rhupus syndrome at PUMCH between January 2000 and March 2013. The proportion of Rhupus syndrome patients among SLE patients hospitalized during the same period was 1.30% (56/4301). The diagnosis of Rhupus syndrome was made at ages ranging from 22 years to 86 years (median age 45.5 y), and disease onset of Rhupus occurred between ages 13 and 78 (median onset age 30.5 y). The disease duration of the 56 Rhupus patients was between 1 year and 40 years (median 8.0 y). Among these, 47 patients (83.9%) were diagnosed with RA at the onset of disease and then developed SLE between 1 year and 40 years later (median 7.8 y). Four patients (7.1%) had a diagnosis of SLE prior to the RA diagnosis with an interval of 16.5 years between diagnoses (range 8-29 y). Five patients (8.9%) were diagnosed with RA and SLE concomitantly. In the control group, 20 male and 140 female SLE patients without RA coexistence were diagnosed between the ages of 10 years and 69 years (median age 33.0 y), and their disease duration was between 0.06 year and 28 years (median 2.7 y). There was no statistically significant difference between Rhupus syndrome and the control group in terms of age and sex (P > 0.05). Rhupus syndrome patients had significantly longer disease durations than the control group (P < 0.001).
Clinical Manifestations
Each Rhupus syndrome patient had symmetrical arthritis, joint swelling, and radiological abnormalities [51 patients had erosion of the joints in posterior-anterior radiographs of the hands, while 5 patients showed joint surface destruction in magnetic resonance imaging (MRI) of the hands]. In the control group, 50 patients (31.3%) had arthritis without erosion as assessed by plain radiographs, and among these, 3 patients (1.9%) had Jaccoud's arthropathy in the hands. The incidences of hand arthritis, polyarthritis, symmetrical arthritis, joint swelling, morning stiffness, joint deformities (P < 0.001), and rheumatoid nodules (P < 0.005) in Rhupus syndrome patients were significantly higher than the control group ( Table 1) .
Comparisons of extra-articular manifestations showed lower incidences of malar rash, renal disorder (including nephrotic syndrome and renal insufficiency), and neurological disorders in patients with Rhupus syndrome as 
Laboratory Findings
In both groups, all patients had positive antinuclear antibody results. Rheumatoid factor (RF) and anticyclic citrullinated peptide (CCP) antibody were significantly more prevalent in the Rhupus group than in the control group. The incidences of increased erythrocyte sediment rate (ESR) and c-reactive protein (CRP) were also significantly higher in Rhupus patients (P < 0.005) while the frequency of hypocomplementemia was lower (P < 0.05) ( Table 3) .
Treatments
Upon diagnosis, every patient with Rhupus syndrome was treated with systemic corticosteroids combined with 1-3 disease-modifying antirheumatic drugs (DMARDs) (e.g., methotrexate, leflunomide, hydroxychloroquine, and sulfasalazine). Cyclophosphamide, mycophenolate mofetil, or cyclosporin A was used to treat Rhupus patients with visceral organ involvement. There were fewer cases treated with intravenous pulse methylprednisolone therapy (1 g/day for 3 consecutive days) in the Rhupus syndrome group (12 vs 78, P < 0.001). The corticosteroid dosage (equivalent to prednisone, mg/kg/d) at the beginning of the disease course was lower in the Rhupus group compared with the control group (P < 0.001), but there was no statistically significant difference in the maximum dosage (P ¼ 0.087) found between the two groups.
DISCUSSION
The term "Rhupus syndrome" is used to describe the coexistence of SLE and RA, wherein patients have symmetrical erosive arthritis and characteristic manifestations of SLE. 7 The definition of Rhupus syndrome remains controversial, as the immunopathological process of SLE is considered to be the exact opposite of RA. Abnormal activation of T helper type 2 cell (Th2) cytokines plays a central role in SLE while T helper type 1 cells (Th1) participate in RA. 8 Thus, the overlap of SLE and RA has a very low incidence (0.01%-0.2%) in patients with arthritis, 9 and the incidence is <2% in patients with connective tissue diseases.
2,9,10 In our study, the incidence of Rhupus syndrome in SLE patients was 1.30%. The increasing application of ultrasonic imaging and MRI in joint examinations enabled early detection of bone erosion, which may have led to the increased incidence of Rhupus syndrome in SLE patients that was recently reported. 11 We found that most Rhupus syndrome patients were diagnosed with onset of RA (83.9%), some with onset of SLE, and the rest were diagnosed with SLE and RA concurrently. These findings are consistent with the previous reports. 11 Rhupus patients with onset of RA typically developed SLE within 7.8 years (median time), and Rhupus patients with onset of SLE developed RA within 16.5 years (median time). This result is similar to earlier studies that documented a slowly progressive disease course for Rhupus syndrome. [9] [10] [11] Arthralgia and arthritis are the most common symptom of SLE, and they occur very early in the disease course. About 90% of patients diagnosed with SLE have arthralgia or arthritis during their course and 34% of patients have arthritis at disease onset. 12 Some rheumatologists have classified Rhupus syndrome as a subset of SLE with severe arthritis. 7,12 SLE shows three types of articular involvement: intermittent nonerosive polyarthritis usually found in the hands, wrists, and knees; nonerosive deforming arthritis referred to as Jaccoud's joint; and arthritis with joint deformities and specific erosion, that is, Rhupus syndrome. 13 Most patients with SLE have transient, migratory, and reversible arthritis without erosion.
14 A few SLE patients have severe deformities in hands or feet, which was termed as Jaccoud's arthropathy with subluxation seen in plain radiolographs.
14 Jaccoud's joint usually involves tendinitis, but not erosion, synovitis, or outstanding joint swelling or tenderness. In our study group, 31.3% patients in the control group (SLE without coexisting RA) had articular involvement (1.9% with Jaccoud's joint and 29.4% with intermittent nonerosive arthritis), but arthritis in Rhupus patients was more severe. We speculate that when persistent symmetrical multiple swelling and tenderness is present, especially in the hands, and is accompanied by long-standing morning stiffness, the patients should be considered to have Rhupus syndrome. Some rheumatologists suggest that rheumatoid nodules in SLE patients should be a risk factor for Rhupus syndrome. 15 In our study, only 5 Rhupus syndrome patients had rheumatoid nodules. This result differs from that reported in the literature and may be associated with ethnic differences of the patients in this study.
Rhupus patients have lower incidences of malar rash, hemolytic anemia, and renal and neurological involvement compared with the control group. Rhupus patients rarely have severe renal disorders such as nephrotic syndrome and renal insufficiency. The SLEDAI scores, initial corticosteroid dosages, and the usage ratio of methylprednisolone pulse therapy are lower in the Rhupus patients than in the control group. Previous studies also showed that Rhupus patients have mild SLE activity and lower incidence of visceral organ involvement compared with SLE patients without RA. 2 The immunoglobulin M-type of RF could compete with complement for binding to circulating immunocompounds, which, in turn, helps to protect the body from complement activation. As mild activity of SLE and better prognosis is presented in Rhupus patients, lower amounts of corticosteroids and immunosuppressive agents were given to treat Rhupus syndrome.
11
Whether Rhupus is a distinct entity with overlapping RA and SLE or is a subset of SLE is a subject of debate, as some patients with Rhupus have specific antibodies of SLE. In the present study, we demonstrated that Rhupus patients showed a prevalence of anti-double-stranded DNA and antiSm antibodies that was similar to those of lupus patients without RA coexistence. However, Rhupus patients display a clinical and serological profile that differs significantly from SLE with more "robust" features of RA such as severe, erosive, and deforming arthropathy as well as a significantly high prevalence of RF and anti-CCP antibodies, while having mild SLE disease activity and much lower rates of visceral organ involvement. Our findings support the contention that Rhupus is an overlap of RA and SLE and not merely a specific subset of SLE. 14, 16 The serum CRP level is usually normal or slightly increased in most patients with active SLE, and a highly elevated CRP level is almost always associated with infections. CRP levels were previously found to be significantly higher in SLE patients with erosive arthritis compared with nonerosive arthritis patients, 7 which is in agreement with our results. As such, it would be reasonable to speculate that erosive arthritis occurs in SLE patients with obviously increased CRP.
The anti-CCP antibody has high sensitivity and specificity for the diagnosis of RA and is significantly associated with radiological joint erosion. 17, 18 Some SLE patients also have anti-CCP antibody, which is reflected in a report by Zhao et al 19 that showed 13.8% anti-CCP antibody positivity in 138 Chinese SLE patients. Other studies indicated that the presence of anti-CCP antibody in SLE patients increased the 11 also found an association of RF positivity and joint erosion in SLE patients. 11 In our study, the percentage of patients showing positive results for RF and anti-CCP antibody was significantly higher in the Rhupus group than in the control group. Since RF and anti-CCP antibody positivity is associated with erosive arthritis, SLE patients with such indicators should be aggressively treated to control joint inflammation.
Very few data are available concerning Rhupus syndrome treatment, and the data that do exist are based on a few case studies and small series. 11 Generally, treatment regimens including low-to-moderate dosages of corticosteroids with multiple DMARDs (e.g., methotrexate and leflunomide) could be used in Rhupus patients with prominent joint involvement to prevent the progression of erosive arthritis. However, Pipili et al 13 found that some Rhupus syndrome patients showed inadequate responses to DMARDs. 13 Both mycophenolate mofetil 21 and cyclosporin A 22 were reported to be effective in treating Rhupus syndrome, 21, 22 while tumor necrosis factor inhibitors showed little effect on Rhupus or SLE, and may even lead to disease aggravation, despite reports of their success in RA treatments, 3 while rituximab and abatacept appear to be more promising in Rhupus treatments. 23, 24 In a prospective, open study, effects of rituximab were seen not only for joint manifestations, with significant reductions in DAS28, but also for other lupus manifestations, such as improved SLEDAIs, for Rhupus patients who showed an inadequate response to corticosteroids in low and medium doses or nonbiological DMARD monotherapy or combination therapy. 24 The prognosis of Rhupus syndrome often depends on the severity of vital organ involvement, but is typically better than SLE and worse than RA.
CONCLUSION
Rhupus syndrome is a special overlap syndrome of RA and SLE that is characteristically manifested by more RA-associated and less SLE-associated damage. Specific antibody profiles and radiological imaging could assist in making diagnoses of Rhupus syndrome. The treatment and prognosis of Rhupus syndrome is different than that for RA or SLE. The proper recognition and prompt early diagnosis of Rhupus syndrome is important for choosing suitable therapies and improving patient prognosis.
